The influence of socioeconomic and other household characteristics on the productivity of smallholder farmers supplying cassava to the major commercial starch processors in Nigeria were examined. A multi-stage random sampling technique was used to select 96 farmers working in clusters in selected eight cassava producing states. Data were analyzed using a combination of descriptive and inferential statistics, and multivariate regression techniques. Results revealed the calculated average yield to be 12.39 t/ha thereby leaving an average yield-gap of 7.61 t/ha when compared with an average of 20 t/ha being promoted for farmers under the project. Use of improved varieties (p<0.01) and full-time farming (p<0.05) had significant positive influence on productivity. Also, training, credit use and marital status of farmers influenced productivity positivity at p<0.10 levels. Productivity increased with increase in the variables, but the degree of responsiveness was inelastic in each case. Together the included variables explained 72.1% of the variation in the productivity model. The use of improved cuttings should be accompanied by rigorous but appropriate capacity enhancement programmes to update farmers on modern issues on cassava production and farm management. Empowerment of farmers through linkage to sources of soft loan and other microcredit facilities was recommended, but such efforts should be targeted more on the married and full-time farmers for greater impact.
Cassava (Manhihot esculenta Crantz) is a reputable food security crop in tropical Africa. In Nigeria, it ranks high among the major perennial root crops and, in fact, has been described as the third important staple after rice and maize. The cassava plant grows best in well-drained loamy soils and where the annual rainfall ranges of 1,000 mm -1,500 mm and temperature from 25 o C -29 o C (Onwueme, 1978) . On the nutritional value, cassava is very rich in carbohydrate providing about 70% of the total calorie intake for more than one-half of the Nigerian population (Ikwelle et al., 2003; Nweke et al., 1995) . Apart from providing food for Nigeria's dense urban, semi-urban and rural populations, cassava and cassava-based businesses provide income, employment, and raw materials for agro-based micro-, smalland medium-scale enterprises (MSMEs). Included in the industrial cassava products are starch, high-quality cassava flour (HQCF), glucose syrup, chips, and ethanol.
Nigeria ranks first among world's producers (UNIDO, 2006) . Also, Phillips et al. (2004) wrote that the country's production capacity was one-third more than the production of Brazil and almost double the potentials of Indonesia and Thailand. In the same vein, Nigeria's cassava production was deemed higher in comparison to the production of other African countries, including the Democratic Republic of the Congo, Ghana, Madagascar, Mozambique, Tanzania and Uganda (Phillips et al., 2004) . The country's actual production for 2008 was put at over 44.5 million metric tonnes (MT) (FAO, 2012) . However, this figure dropped by 17.30% to 36.8 million in 2009 before rising further to 42.5 million MT in 2010 and 54.0 million MT in 2012. But, as revealed by the available FAO time series data 6 (FAO, 2012) , the recorded growth trend in production was more reflective of increase in land area cultivated rather than increase in productivity. The graphical presentation of the growth patterns in Nigeria's cassava production, area cultivated and yield is presented in Figure 1 for 1961-2012.
* Growth rate with 1961 as base year (%)
Figure 1 -Growth trends in cassava levels of output, area and yield, The Figure shows that there was a similar growth trend for production and area cultivated. However, the growth pattern for yield was observably different. On the average, a growth of 171.5% was recorded for output level between 1961 and 2008. The average growth in area cultivated was 144.8% while that of yield was mere 8.6%. Between 2008 and 2012, although the output had increased by 21.12% from 44.5 to 54.0 million MT, there was a less than corresponding increase of 18.9% in the yield during the same period. During the entire 1961-2012 period, the calculated correlation coefficient for growth rates in production and cultivated area was high at r=0.98 and statistically significant (p<0.01) as against r=0.68 for growth in production and yield, which was also significant (p<0.01). The inference from the observed trend is that land area rather than productivity increase had had more influence in driving the growth in output levels overtime. Thus, efficiency was still very far from being attained as the average yield had remained at a very low level. Suffice this to say that the rallying point of any pro-poor policy and programs in the form of interventions and investments in the cassava value chain, should be to address the challenges of low yield and low productivity of smallholder farmers.
To press this further, it will be justifiable to seek and have a better understanding of the factors that drive the productivity of the smallholder cassava farmers. Much may have been documented already on the influence of the climatic variables, like temperature, sunshine, rainfall, relative humidity, air, and wind, as well as agronomic variables of soil type, soil fertility and typology, fertilizer, planting materials, planting time, quantity and timing of herbicides, among others, on cassava productivity (Ojiako, et al., 2014; FAO, 2013; Aina et al., 2007) . But, in addition to these, it has been concisely argued that knowledge of the socioeconomic and other personal characteristics of the farmers enables planners and policy makers to appreciate and develop more user-friendly policies and strategies that will enhance productivity (Ajah and Ajah, 2014; Ajewole and Aiyeloya, 2004 ). 1961  1962  1963  1964  1965  1966  1967  1968  1969  1970  1971  1972  1973  1974  1975  1976  1977  1978  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012 Production growth (1961=0) Yield growth (1961=0) Area growth (1961=0) Consequently, the following questions may be pertinent: What are the personal socioeconomic and demographic characteristics of smallholder cassava farmers that influence their farming outcomes? What is the nature and magnitude of such influence? The general objective of this study is to analyze the productivity of the smallholder cassava farmers supplying roots to starch processors in southern area of Nigeria. The specific objectives are to determine the yield of smallholder cassava farmers; identify the farmers' personal and socio-economic characteristics that influence their farm productivity; and analyze the responsiveness of yield to changes in the determining factors. It is expected that the result of the study will serve as an enviable policy tool for government agricultural ministries, departments and agencies (MDAs), extension personnel, development agencies and partners, non-governmental organizations (NGOs), community development organizations (CDOs), and other stakeholders in the cassava value chain promotion business.
LITERATURE REVIEW
Smallholder farmers' characteristics have been distinguished among the factors influencing their capability and on-farm productivity. Literature is rich with past works aimed at explaining the type and nature of these influences. Among the measures of productivity that had been used include the smallholder's farm income (as in Schreinemachers et Anigbogu et al. (2015) investigated the cooperative farmers in Anambra State, Nigeria in a study that measured productivity based on the farmers output levels.
The efforts had led to mixed conclusions. Among the factors that were variously identified for their positive influence on productivity are farmer's age (Anigbogu et (Simonyan et al., 2011) , credit access and use (Simonyan et al., 2011) , and labour  household or hired (Adeniyi and Ogunsola, 2014; Obasi et al., 2013) . Among the variables found to be inversely related to farmers' productivity included age of the farmers (Olukunle, 2016; Ajah and Ajah, 2014; Obasi et al., 2013; Ayoola et al., 2011) , gender (Anigbogu et al., 2015) , marital status (Ayoola et al. 2011) , labour (Olukunle, 2016; Adeniyi and Ogunsola, 2014) , planting materials and chemical fertilizer (Obasi et al., 2013) .
In their study of cocoa in Osun State, Nigeria, Adeniyi and Ogunsola (2014) , in addition to identifying the climatic variables of rainfall, sunshine and temperature also argued that the ageing cocoa tree, prevalence of pest and disease, age of cocoa farm, and extra hours spent by farmers after rain, were among the key variables that significantly affect cocoa yield in the area. They recommended use of policies that can mitigate the adverse impact of climate variations in the short-run and education and training of farmers on safety and best practices for the prevention of climatic adversities as a long-term remedy. Also, gender dimension had been brought into the discourse. For example, Ayoola et al. (2011) examined the socioeconomic factors influencing rice production among male and female farmers in Northern Guinea Savanna zone of Nigeria and found that land, variable inputs, and experience had significant and direct influence on productivity for both male and female farmers, but age influenced it negatively, implying that the older rice farmers had less virility for farming. They also found the coefficient for marital status to be negative for women. They attributed that to the fact that married women within reproductive age were more likely to be constrained in their production by their multiple household roles, as well as cultural practices that often prevented them from participating in direct field production activities.
METHODOLOGY OF RESEARCH
Study area. The study was conducted in eight cassava-growing states that were participants in the cassava starch value chain project implemented on behalf LGAs, and a land area size of 9,251 square kilometres.
One common feature of the Project States is that they had fertile lands that were good for the production of several foods and cash crops. Cassava and yams, maize, plantain and banana, cocoyam, and sweet potatoes are some of the food security crops produced in these states. Among the common cash crops are palm produce, kolanuts, and cocoa. In addition, these states are endowed with many other natural resources like rivers, lakes, coal, limestone, lead, zinc, fine sand, limestone and petroleum, which can be spotted moving from one state to another. These project locations fell within at most 150 kilometres to the processing centres they were being targeted to service under the project.
Sample and data collection. This survey was conducted in the 8 project States, which were chosen because of their cassava growing status and involvement in the IITA-Nestlé Foods cassava starch project in Nigeria. The sample comprised of farmers selected from the farmers' clusters using a multi-stage random sampling technique. A cluster was made up of an average of 10 to 20 members and three clusters were randomly selected from each state. Four members were randomly selected and interviewed from each cluster. In all, 96 farmers were interviewed using a structured and pre-tested questionnaire. Data were collected on farmers' characteristics, farming practices, including fertilizer use status, harvesting methods and season and yield. The collected data relate to the 2010/2011 production season.
Analytical techniques. Descriptive and inferential statistics were combined with multivariate regression techniques. The the ordinary least square estimation of the relationship between the endogenous variable and two or more exogenous variables usually produces estimators of the standard error and a coefficient of multiple determination. Suppose a variable (y i ) assumes some values determined by values assumed by other set of variables (x i ). In implicit form, the statement that y i is associated with the x i s is given as
where: y i is the dependent variable, and x i (for i=1,…k) is a set of k explanatory variables.
The coefficient of multiple determination measures the relative amount of variation in the dependent variable (y i ) explained by the regression relationship it has with the explanatory variables (x i ). The F-statistics tests the significance of the coefficients of the explanatory variables as a group, that is, the null hypothesis of no evidence of significant statistical regression relationship between y i and the x i s against the alternative hypothesis of evidence of significant statistical relationship. The critical F-value has n and n-k-1 degrees of freedom, where n is the number of respondents and k is the number of explanatory variables. The standard error is the measure of error about the regression coefficients. The z-statistics is used in testing the null hypothesis that the parameter estimates are statistically equal to zero against the alternative hypothesis that the parameter estimates are statistically different from zero. If the computed z-value exceeds the critical value, we reject the null hypothesis and conclude that the parameter estimates differ significantly from zero. Empirical model. An empirical model of cassava productivity of the smallholder farmers supplying cassava to the starch processors, was specified as ) where: PROD i = dependent variable, farmer's productivity is defined as the average yield of cassava, given in tonnes/ha. In this study, it is hypothesized that the yield was related to some exogenously determined farmer's characteristics, which were selected on basis of All estimations of the regression parameters relating to the cassava productivity model of equation (2) was done using the Standard Eviews software. All the functional forms were experimented but the linear model was reported because it produced the best fit based on the estimated values of the coefficient of multiple determinations (R 2 ) and F-statistics.
RESULTS OF RESEARCH
Descriptive statistics of variables. The descriptive statistics and coefficients of correlation of the variables are presented in Table 1 .
The average age of the farmers is 48.06 years with a standard deviation of 9.53. The observed average age of 48 years is slightly on the high side compared with the average age of 42.9 years found by Ojiako et al. (2015) for rural cassava farmers that received loan in Ogun State, Nigeria and 45.7 years found by Rahman et al. (2016) for leaf farmers in the Teknaf Peninsula, Bangladesh. Also, the averages for farming experience, farm size and household size are 15.88 years, 3.16 ha and 7.41 persons with standard deviations of 10.51, 2.95 and 3.20 respectively. Majority of the other variables presented in Table 1 were measured as dummies, meaning that their averages should be interpreted as proportions. For example, it can be read from the Table that 23% of the farmers were women, 89% were married and 54% reported that they applied fertilizer on their farms during the period under study.
Analysis of farmers' yield. The average on-farm yield obtained from sample harvesting of selected fields in each of the project States was presented in Figure 2 . .= significant at 5%; *.= significant 10%
The average yield was calculated to be 12.3 t. The average yields for the states were calculated as follows: Abia (10.7 t/ha), Anambra (12.3 t/ha), Delta (13.0 t/ha), Ekiti (13.5 t/ha), Enugu (11.2 t/ha), Imo (11.7 t/ha), Ondo (13.5 t/ha) and Osun (13.2 t/ha). It follows that on-farm yield was lowest in Abia and highest in Ondo and Ekiti States. Further investigations were conducted to ascertain the possible cause of relativity in yields among the States. It was discovered that the SW States of Ekiti, Ondo and Osun had previously benefitted from out-growers scheme arrangements under different projects. Among these were the cassava value chain projects sponsored by USAID under the USAID-Nigeria Maximizing Agricultural Revenues and Key Enterprises in Targeted Sites (MARKETS) and the USAID-Nigeria Maximizing Agricultural Revenues and Key Enterprises in Targeted Sites II (BtM2) projects implemented from 2009-2011 seasons under an out-growers scheme with MATNA Foods Company, a commercial starch processing factory located in Akure, Ondo State. Part of the strategies used under the schemes was empowerment and capacity building of the enlisted farmers by way of providing improved cassava stems, training on improved farm management practices, and linkage to sources of micro-credit.
Notwithstanding, Figure 2 still shows the existence of a yield gap of 7.7 t/ha when the calculated yield is compared with the expected minimum yield of 20 t/ha, which was being promoted under the IITA-Nestlé Foods cassava value chain project. This means that there was still much room for improvement of the farmers' yield performances. One of the expectations of this Nestlé Project was to close the existing yield gap by raising the farmers' on-farm yield to at least 20 t/ha so as to be able supply efficiently to the processors to boost their starch production and supply capacity to Nestlé Foods Plc. Also the higher yields would result to increased income and improved welfare for the cassava farming households.
Determinants of productivity among farmers. The regression output is presented in this section. It should be noted that not all the farmers characteristics examined in the previous section could were used for the regression analysis. The choice of included variables was based on relevance and empirical evidence from literature. The regression output is presented in Table 2 . The dependent variable is yield of cassava, given in tonnes/ha. The regression output has revealed the model to be highly significant [F-value = 23.11 (p < 0.01); Adjusted R 2 = 0.721]. This implies that the included variables explained 72.1% of the variations in the estimated yield model. This coefficient of determination is by far higher than 47.2% obtain by Adesoji and Farinde (2006) in their investigation of the influence of farmers' socioeconomic variables on the yield of arable crops in Osun State, Nigeria. The use of improved cassava variety (VART) and time devoted to farming (TMDE) were statistically significant at 1% and 5% levels respectively, making them very conspicuous among the factors explaining variations in the yield. Three other variables were also significant at 10% levels, including exposure to trainings (TRAN), use of credit facility from processor (PRCR) and marital status (MRST) of the farmer.
All the significant variables had the predicted positive signs, meaning that cassava yields increased with positive changes in these determinants. The other variables with positive signs although not significant were harvesting season (HSEA), household size (HHSZ), and fertilizer application (FERT). The remaining variables, namely, age of the farmer (FAGE), farm size (FSZE) and gender (GEND) returned negative signs, but were also not statistically significant.
Responsiveness of yield to changes in the variables. The responsiveness of yield to changes in the explanatory variables were calculated as coefficients of elasticity and presented in Table 3 . Although elasticity was calculated for all variables, only the significant ones will be discussed. The coefficient of elasticity was 0.222 for use of improved variety, 0.032 for time devoted to farming, 0.106 for attendance to training, 0.005 for use of processor's credit facility and 0.108 for marital status. This means that a 10% increase in the proportion of farmers who could access and use the improved variety would result to about 2.22% increase in cassava yield other factors remaining constant. A similar 10% increase in the proportion of farmers who are into full-time farming, or attended to training, or received credit facility, or were married as against being single, would result to an increase in cassava yield by 3.3%, 1.06%, 0.055 and 1.08% respectively. It can be inferred from the result that the degree of responsiveness of cassava yield to changes in each of these significant explanatory variables was inelastic.
DISCUSSION OF RESULTS
Part of the findings of this investigation is the significant positive influence of use of improved cassava varieties to boost yield outcome. So much benefits are associated with the use of improved planting materials causing their inclusion in the recommended package of practices (PoPs). The improved varieties of cassava were cloned to be high-yielding, early maturing, and resilience to attacks of pests and diseases. Their use gives the farmer a good value for money, while the consequence of farmers' continued use of the local varieties is low yield performance, low output, low income and waning welfare. This finding is corroborated by Anigbogu et al. (2015) whose investigation of the socioeconomic factors influencing agricultural production among cooperative farmers in Anambra State, Nigeria, found that the planting materials (seedlings) obtained through cooperatives were among the factors with significant influence. Membership of cooperative groups has been encouraged among farmers as instruments of social and economic transformation (Ijere, 1992) . Among other things cooperatives have served as channels through which technology dissemination to farmers could yield maximum results. Also, Obasi et al. (2013) analyzed the factors affecting agricultural productivity among arable crop farmers in Imo State, Nigeria and among other things recognised the influence of planting materials and consequently, recommended the use of high yielding planting materials to boost farmers' productivity.
Findings from this study also revealed that full-time farming had a significant influence on productivity. This is not surprising given that full-time farmers devote more time, energy and resources to get the best out of their farms compared with part-time farmers who share their time and resources pursuing so many things at the same time. It could have resulted from the fact that full-time farmers were bound to be more efficient through continuous learning from day-to-day experiences, demonstration of best practices to improve on their performance, and fashioning out ways of conducting their farming activities better, given that they were not prepared to trade-off their time and resources by going into other livelihood options. Onemolease and Ataraire (2005) in an investigation of the influence of household and farm-related characteristics on farm enterprise productivity in the guinea corn value chain in Okene and Kogi Local Government Areas of Kogi State, Nigeria also found that fulltime farming was significant and impacted positively to farmers' productivity. Contrarily, however, Lien et al. (2008) in their examination of determinants of part-time farming and its effects on on-farm productivity and efficiency, could not establish any systematic difference in farm productivity and technical efficiency between the part-time and full-time farmers.
Training was also found to have a positive influence on cassava farmers' productivity. In their investigation of the influence of farmers' socioeconomic variables on the yield of arable crops in Osun State, Nigeria, Adesoji and Farinde (2006) also found that training and demonstrations attended by farmers had significant positive influence on yield performance of arable crops. In the same vein, Ibitoye and Onimisi (2013) analyzed the effect of training programmes on farmers' productivity in poultry production in Kogi State, Nigeria and found that both extension training and formal education were significant positive contributors to productivity, which they measured as farm income. In this study, although both training and formal education have positive signs only training was significant in explaining productivity. This finding underscores the need to incorporate and sustain regular training, field days, and regular extension support services among the package of practices being delivered to farmers to enhance their yield outcomes.
Marital status of farmers was also a significant determinant. Positively related to productivity, the result suggested that productivity was more for farmers living with their spouses than it was for farmers not with spouses. This finding underscores the benefit derivable from complementary roles of male and female farmers in promotion of cassava value chain. It has been succinctly argued that the activities of cassava production, marketing, and processing in most rural Nigerian communities were jointly performed by men and women, who had complementary obligations for providing food for the Nigerian rural household (Ezumah and Di Domenico, 1995; Das, 1995; Anyakoha and Ozoh, 1999) . Elsewhere, Simonyan et al. (2011) assesed the productivity of maize farmers in Essien Udim Local Government Area of Akwa-Ibom State, Nigeria, in terms of assessing efficiency and its determinant on gender basis. With respect to the male farmers, the study identified marital status among the variables with significant positive influence, although it was not significant with respect to female farmers. But in another study, Ayoola et al. (2011) found that the effect of marital status of married women's on rice productivity was negative, implying that they were more likely to be constrained in their production of rice in view of their multiple roles and the cultural practices that prevent women from direct field production activities.
Generally, the use credit facility to support farmers has been advocated because credit plays an enviable role in economic transformation and rural development (Ojiako et. al., 2015; Ojiako and Ogbukwa, 2012) . Defined as the process of having control over the use of others' money, goods and/or services in the present in exchange for a promise to repay at a future date (Adegeye and Dittoh, 1985) , agricultural or farm credit was a crucial input required by the smallholder farmers to establish and expand their farms with the aim of increasing agricultural production, enhancing food sufficiency, promoting household and national income, and augmenting the individual borrower's ability to repay (Ojiako and Ogbukwa, 2012) . No doubt, the limitations of self-finance, uncertainties associated with the levels of output, and time lag between inputs acquisition-cum-use and output realization, provide justification for the request for and use of farm credit (Kohansal and Mansoori, 2009 ). Therefore, it is not surprising that the impact of farmer's access to the processor-provided credit facility could be overwhelming in its contribution to yield and productivity performance of cassava farmers. Whether received in the form of cash or input-credit, such facility provides additional empowerment thereby boosting the smallholder farmers' capacity to use improved planting materials, apply fertilizer and herbicides and pay for labour services. Depending on the nature and timing of the credit facility, it could also assist the farmer to mechanize some of the pre-planting tedious activities of ploughing, harrowing and ridging. In addition to saving cost, the farmer's yield would also be increased. However, in their study of arable crops in Osun State, Adesoji and Farinde (2006) found that the effect of use of credit was negative and weak, which was rather strange.
CONCLUSION
The socio-economic and other household characteristics of farmers supplying cassava roots to the two commercial starch processors in Nigeria were analyzed alongside their yield performances with a view to determining the relationship between yield and the farmers' characteristics. It was found that although over 70% of the farmers were using improved varieties, there was still a substantial yield gap, resulting from the farmers' inability to achieve the minimum expected yield from use of improved species, if they had followed the recommended best farming practices. The improved varieties' use status, engagement in fulltime farming, attendance to training, use of credit, and marital status of farmers were identified as factors with positive influence on their level of productivity.
Although much has been documented on the benefits accruing from use of the improved varieties of cassava planting materials to boost yield and productivity, there is need for rigorous extension efforts at ensuring availability, accessibility, adoption, and continuous use of the improved cuttings. Findings of this study suggest that the use high-yielding cuttings was not sufficient on itself, rather it will be accompanied by rigorous but appropriate capacity enhancement programmes, including regular use of workshops, seminars, public enlightenment, and training and retraining sessions and events to get the farmers up to date with emerging issues in cassava production and farm management. In the same vein, it is needful to empower farmers through linkage to sources of soft loan and other microcredit facilities, but as finding from this study also suggests, targeting of the married and full-time farmers will be more impactful than otherwise. The aforementioned findings underscore the need for policies and programmes aimed at enhancing levels of productivity through yield increases to target the identified essential factors. The findings were definitely expected to be very useful in the successful implementation of the IITA-Nestlé Foods cassava starch project to the benefit of the farmers, processors, and other stakeholders in Nigeria's cassava industry.
